(19) 



J) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



liliWlllilllillllllllllll 

(id EP 1 280 061 A2 



(12) 



(43) Date of publication: 

29.01.2003 Bulletin 2003/05 

(21) Application number: 01130918.4 

(22) Date of filing: 27.12.2001 



EUROPEAN PATENT APPLICATION 

(51) lntCl7: G06F 11/36 



(84) 


Designated Contracting States: 


• Kim, Myung Gyu 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Taejon (KR) 




MC NL PT SE TR 


• Kim, Ji Eun 




Designated Extension States: 


Kwangju (KR) 




AL LT LV MK RO SI 


• Park, Jun Seok 
Taejon (KR) 


(30) 


Priority: 25.07.2001 KR 2001044942 


• Han, Dong Won 
Taejon (KR) 


(71) 


Applicant: Electronics and Telecommunications 


• Kim, Chae Kyu 




Research Institute 


Taejon (KR) 




Taejon 305-350 (KR) 


(74) Representative: Betten & Resch 


(72) 


Inventors: 


Patentanwalte, 


• 


Kim, Sung Hun 


Theatinerstrasse 8 




Taejon (KR) 


80333 Munchen (DE) 



CM 
< 

CO 



00 
CM 



Q. 

LU 



(54) Apparatus and method for cross development via wireless communication 



(57) The invention relates to a cross development 
system of a program in a target board used for an em- 
bedded system. The cross development system com- 
prises: a cross development processing block for com- 
piling a written application program for a microprocessor 
of the target board and executing debugging about ex- 
ecution results of the program; the first BT module for 
wirelessly transmitting information for executing cross 
development from the cross development processing 
block to the target board; the second BT module for re- 
ceiving wireless information transmitted from the first BT 
module and wirelessly transmitting internal program 
processing results to the first BT module; a communi- 
cation channel controlling block for judging whether the 
microprocessor of the target board is occupiable and al- 
locating a communication channel to the host computer 
to transmit/receive and execute wireless information for 
cross development received via the second BT module. 
The host computer can wirelessly execute cross devel- 
opment such as remote debugging using the BT mod- 
ules regardless the position of the target board. The lo- 
cal communication without the Internet network pro- 
vides communication security. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a system and 
method for cross development in use for development 
of embedded systems. 

2. Description of the Related Art 

[0002] Lately, various information instruments have 
come to directly access to the Internet as well as com- 
puters due to explosive growth of the Internet. For ex- 
ample, home electronics such as refrigerator, micro- 
wave ovens and the like, along with telephones, televi- 
sions and Personal Digital Assistants (PDAs), came to 
execute various functions via the Internet access. Such 
instruments are called embedded systems since vari- 
ous functions embedded therein are executed via the 
Internet access. 

[0003] An embedded system executes various real 
time application programs with an embedded microcon- 
troller. According to the development of related pro- 
grams and the sophistication of the application pro- 
grams, the embedded systems have drastically devel- 
oped over the past. In other words, a high-level lan- 
guage such as the C language is generally used in writ- 
ing the application programs executed in the micro-con- 
troller of the embedded system, rather than the conven- 
tional assembly language. 

[0004] Meanwhile, since the device such as the target 
board has limited resources such as a memory or a disk, 
the programs written in such a high-level language can- 
not be executed in this state. Therefore, a general cross 
development method is carried out as follows: the host 
computer writes an application program, which the mi- 
crocontroller of the embedded system will execute, us- 
ing the high-level language such as the C language, 
compiles the application program into the assembly lan- 
guage executable in the microcontroller of the target 
board, transmits the compiled application program to 
the target board; and the target board stores and exe- 
cutes the application program, inspects execution of the 
program, and debugs errors. 

[0005] In the cross development method, the host 
computer writes the application program using the high- 
level language, produces execution codes for the target 
board from the written program using a cross compiler, 
and then executes remote debugging via a communica- 
tion link. 

[0006] Fig. 1 is a block diagram of a general method 
for cross development. 

[0007] As shown in Fig. 1, a host computer 10 exe- 
cutes remote debugging, e.g., compiles application pro- 
grams written in a high-level language by using a cross 
compiler, and transmits/receives necessary commands, 



information and programs to/from a target board 20. 
[0008] The target board 20 is loaded with a CPU, I/O 
devices, a memory, peripheral devices and the like, and 
connected to the host computer for acting as a develop- 
5 ment board for an embedded system, i.e., actually exe- 
cuting an application program while exchanging neces- 
sary information with the host computer. 
[0009] The host computer 1 0 and the target board 20 
are connected via a communication link. Examples of 
conventional communication links include wire links 
such as the RS-232C, the LAN, the USB and the like. 
[0010] Cross development methods currently in use 
for the embedded systems include: methods for con- 
necting between a host computer and a target board 
with a serial device such as an RS-232C; methods for 
connecting a network device to use the TCP/IP protocol; 
methods for connecting a serial device of a host com- 
puter to a Joint Test Access Group (JTAG) port of a tar- 
get board. 

[0011] The conventional methods set forth above 
have the following problems: The host computer and the 
target board are always connected via the wire link, so 
that the host computer and the target board have restric- 
tions in the distance and position; The serial device or 
the JTAG port slows a transmission rate; The target 
board and the host computer are always one-to-one 
connected incurring an operator to use his/her own tar- 
get board, so that a plurality of target boards are neces- 
sary when a plurality of operators carry out cross devel- 
opment. 

[0012] Further, in order to use the network devices, 
the host computer and the target board are independ- 
ently provided with the network devices. When the net- 
work devices are connected to a network such as the 
LAN, an external user can access to the target board 
resulting in a security problem. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, the present invention has been 
devised to solve the foregoing problems and it is there- 
fore an object of the invention to provide a system and 
method for cross development via wireless communica- 
tion in development of an embedded system, by which 
a host computer and a target board are wirelessly con- 
nected to execute debugging. 

[001 4] According to the present invention to obtain the 
foregoing object, the cross development of the embed- 
ded system is executed as follows: the host computer 
and the target board are wirelessly connected using the 
Bluetooth technology, which is growing as the global 
standard of a local wireless data communication; and 
programs are downloaded or necessary information is 
exchanged. 

[0015] For the purpose of executing cross develop- 
ment as set forth above, an embodiment of the invention 
comprises: a Bluetooth (BT) module connected to a con- 
ventional I/O device such as the USB, the PC card and 
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the RS-232C or internal BT modules such as a Blue- 
tooth Accelerator (BTA) as hardwares; and a Bluetooth 
protocol stack and a profile thereof as softwares, in 
which the Bluetooth protocol stack and the profile are 
realized inside a device driver, an application program, 
a kernel and the like of the host computer and inside a 
boot loader, a monitor program, a stub and the like of 
the target board. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] 

Fig. 1 is a schematic block diagram of a general 
method for cross development; 
Fig. 2 is a block diagram of a system for cross de- 
velopment using a Bluetooth module according to 
an embodiment of the invention; 
Fig. 3 is a block diagram of a system for cross de- 
velopment using BTA according to an alternative 
embodiment of the invention; 
Fig. 4 is an overall block diagram of a system for 
cross development using a Bluetooth module ac- 
cording the alternative embodiment of the inven- 
tion; 

Fig. 5 is a flow chart for showing operations in a tar- 
get board according to the invention; 
Fig. 6 is a flow chart for showing operations in a host 
computer according to the invention; 
Fig. 7 are block diagrams of Bluetooth protocol 
stacks according to the invention; and 
Fig. 8 shows an overall operation flow of cross de- 
velopment according to the invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0017] The following detailed description will present 
preferred embodiments of the invention in reference 
with the accompanying drawings. 
[0018] Fig. 2 is a block diagram of a system for cross 
development using a Bluetooth module according to an 
embodiment of the invention. 

[0019] As shown in Fig. 2, a host computer 10 com- 
prises a wire communication block 11 as an I/O device, 
a Bluetooth (BT) module 1 2 for being connected to the 
wire communication block 11 for executing wireless 
communication and a cross development processing 
block 13 for compiling a written application program to 
be executed in a target board and debugging according 
to execution results of the program. 
[0020] The target board 20 has a BT module 21 for 
executing local wireless communication with the BT 
module 12 of the host computer 10. The BT module 21 
is loaded on the wire communication block 22 as an I/O 
device of the target board 20. In the drawing, the refer- 
ence numeral 23 indicates a CPU of the target board 
20, 24 indicates a memory, 25 indicates an input block, 



26 indicates an output block, and 27 indicates at least 
one peripheral device. 

[0021] The wire communication block 11 of the host 
computer 10 and the wire communication block 22 of 
5 the target board 20 each can be constituted of a device 
such as the RS-232C, the USB and the PC card. The 
BT modules 12 and 21 are respectively connected to 
the wire communication blocks 11 and 22. 
[0022] The BT module 12 is connected to the wire 
10 communication block 1 1 , which is selected from the wire 
communication block 1 1 of the host computer 1 0 is con- 
stituted of one of the RS-232C, the USB and the PC 
card, and acts a function for converting wire communi- 
cation into local wireless communication. The BT mod- 
's ule 12 also receives information about the program ex- 
ecution results from the target board 20 via the wireless 
communication. 

[0023] The cross development-processing block 13 
acts functions for compiling the application program, 

20 which is written in a high-level language such as the C 
language, into an assembly language adequate to the 
CPU 23 of the target board 20. The cross development- 
processing block 1 3 also executes debugging according 
to the program execution results upon user input. 

25 [0024] Further, the cross development processing 
block 13 transmits a signal, which requests the target 
board 20 to allocate a communication channel if the mi- 
croprocessor is currently occupiable, toward the target 
board 20 to execute cross development of the micro- 

30 processor provided in the target board 20, and executes 
a cross development procedure according to allocation. 
[0025] The CPU 23 of the target board 20 receives 
the communication channel allocation-request signal 
transmitted from the host computer 10, and then judges 

35 if the wireless communication can be approved in the 
current condition of the CPU 23. If the wireless commu- 
nication is approvable, the CPU 23 transmits a message 
allowing wireless access. 

[0026] The memory 26 is a space for storing and ac- 
40 tually executing the application program downloaded 
from the host computer via a communication link. The 
input block 25, the output block 26 and the peripheral 
device(s) 27 are used for the operation of the target 
board 20 after completed in the target board 20. 
45 [0027] Fig. 3 is a block diagram of a system for cross 
development using BTA according to an alternative em- 
bodiment of the invention. 

[0028] As shown in Fig. 3, a BT module 1 2 for execut- 
ing wireless communication is loaded on a wire commu- 

so nication block 11 as an I/O device of a host computer. 
The wire communication block 11 can be constituted of 
one of the RS-232C, the USB, the PC card and the like. 
The BT module 1 2 is connected to one of such wire com- 
munication blocks 11 and 22. 

55 [0029] A BTA 32 is connected to a CPU 33 of a target 
board directly or via an External Interface Module (EIM). 
An interlace module 31 for connecting an antenna is 
connected to the BTA 32, and accordingly cross devel- 
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opment is executed via the wireless communication. 
[0030] Fig. 4 is a block diagram of a system for cross 
development using a Bluetooth module according the 
alternative embodiment of the invention. 
[0031] Bluetooth modules 12 are respectively loaded 
on one target board 20 and the maximum seven host 
computers 10, and the target board 20 and the plurality 
of host computers 10 are wirelessly connected with a 
Piconet 40 of the Bluetooth to execute cross develop- 
ment. 

[0032] The Piconet means any network that executes 
the wireless communication with the loaded Bluetooth, 
and can be comprised of the maximum eight Bluetooth 
loaded systems including one master system and the 
remaining slave systems. 

[0033] In other words, the target board 20 judges 
whether its own microprocessor is occupiable, and then 
allocates a communication channel to one of the host 
computers 10 so as to transmit/receive and execute 
such wireless information for cross development which 
was received via the BT module. 
[0034] When the communication channel is allocated 
from the target board 20, the host computer 1 0 occupies 
the CPU 23 of the target board 20, downloads a wanted 
program, executes the program in the CPU 23 of the 
target board 20, receives results of execution thereof, 
and remotely executes a debugging operation about the 
execution results. 

[0035] When one host computer 1 0 occupies the tar- 
get board 20 executing the cross development opera- 
tion, the other host computers standby until the target 
board 20 is deallocated. 

[0036] Fig. 5 is a flow chart for schematically showing 
operations in a target board according to the invention. 
Steps shown in the flow chart are realized with a boot 
loader of a target board, a monitor program, a stub and 
the like. 

[0037] First, the target board is powered on to initial- 
ize the CPU 23 and the peripheral device(s) in S1 . The 
target board determines whether to execute cross de- 
velopment via the wire communication block such as the 
RS-232C, the USB, the LAN and the JTAG or via the 
wireless communication with the Bluetooth in S2. When 
the wire communication is selected, the target board se- 
lects the type of the wire communication interfaces in- 
stalled in the target board in S3. In other words, one in- 
terface is selected from the wire interfaces such as the 
RS-232C, the USB and the LAN. After initializing the se- 
lected wire device in S4, a prompt for receiving com- 
mands is transmitted toward the host computer via the 
wire interface in S5. 

[0038] When cross development is wirelessly execut- 
ed via the Bluetooth, the target board inspects whether 
the BTA exists in the target board. In the absence of the 
BTA, it is necessary to connect a Bluetooth module to 
the previous wire I/O device such as the RS-232C and 
the USB. Therefore, the target board selects a wire de- 
vice which is connected with the Bluetooth module, and 



initializes the selected wire device in S7. The Bluetooth 
divides time slots in executing communication, allowing 
the maximum eight BT modules to communicate at the 
same time in a network so-called the Piconet. Further, 
5 the Bluetooth can carry out one-to-one communication 
by using only one time slot without sending the inquiry 
packet to the remaining time slots. Accordingly, the tar- 
get board judges whether the Piconet mode be set up 
in S8. In the basis of a judged result, the Piconet mode 
is set up in response to an input signal of a user in S9, 
or the Piconet mode is canceled in S10. 
[0039] If necessary parameters such as environmen- 
tal parameters are determined, the target board contin- 
uously transmits an inquiry packet to search for a BT 
module of the host computer, if any, in the neighborhood 
of the target board in S11. When the BT module, if any, 
in the neighboring host computer receives the inquiry 
packet and transmits an inquiry scan packet corre- 
sponding to the inquiry packet, the target board receives 
the inquiry scan packet in S12. 

[0040] The target board 20 interprets the received in- 
quiry scan packet to find the BT module in the corre- 
sponding host computer, and transmits a page packet 
to connect with the corresponding BT module in S13. 
After receiving the page packet, the BT module of the 
host computer 10 transmits a page scan packet corre- 
sponding to the page packet. 

[0041] After transmitting the page packet, the target 
board 20 judges whether the page scan packet, which 
the BT module of the host computer transmits corre- 
sponding to the page packet, is received. When the 
page scan is received, connection is made between the 
BT modules of the target board and the host computer, 
and the target board wirelessly transmits the prompt for 
receiving commands toward the host computer via a 
Bluetooth stack such as the HCI and the L2CAP shown 
in Fig. 7 in S5. 

[0042] Fig. 6 is a flow chart for schematically showing 
operations in a host computer according to the inven- 
tion. 

[0043] The operations in the flow chart are realized in 
the OS, application programs, device drivers and the 
like of the host computer. 

[0044] The host computer determines that cross de- 
velopment be executed via the wire communication 
block 11 such as the RS-232C, the USB and the LAN or 
via wireless communication with Bluetooth in S21. 
[0045] When the wire communication is selected, the 
host computer selects one wire communication block 1 1 
from the wire interfaces such as the RS-232C, the USB 
and the LAN in S22, and initializes the corresponding 
wire device selected for executing a cross development 
operation mode in S23. The host computer receives a 
command prompt transmitted from the target board in 
S33, and then executes cross development with the tar- 
get board using predetermined commands in S34. 
[0046] When cross development is wirelessly execut- 
ed via the Bluetooth, the host computer judges whether 
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the BTA exists therein in S24. If the BTA exists, the wire- 
less communication is executed accordingly. In the ab- 
sence of the BTA, it is required to connect the BT module 
to the wire I/O device such as the RS-232C and the 
USB. Therefore, the host computer selects a wire device 5 
connected to the BT module, and initializes the corre- 
sponding wire communication block 11 in S25. 
[0047] The Bluetooth divides time slots in executing 
communication, allowing the maximum eight BT mod- 
ules to communicate at the same time in a network so- 
called the Piconet. Further, the Bluetooth can carry out 
one-to-one communication by using only one time slot 
without sending the inquiry packet to the remaining time 
slots. 

[0048] Therefore, the host computer judges whether 
to use the Piconet mode in S26. In response to an input 
signal of the user, the host computer sets up the Piconet 
mode in S27, or cancels the Piconet mode in S28. 
[0049] If the necessary parameters such as the envi- 
ronmental parameters are determined as set forth 
above, the host computer judges whether an inquiry 
packet is being received, in order to know whether the 
BT module in a neighboring target board searches for 
another BT module, in S29. 

[0050] If the inquiry packet is received from the BT 
module of the target board 20, the host computer trans- 
mits an inquiry scan packet corresponding thereto in 
S30. Accordingly, the target board and the host compu- 
ter each recognize the BT modules of each other. 
[0051] When the host computer 10 transmits the in- 
quiry scan packet as set forth above, the target board 
20 as the master in the Piconet transmits a page packet 
corresponding to the inquiry scan packet toward the 
host computer 10, in order to connect the BT module of 
the host computer with the BT module of the host com- 
puter 10. 

[0052] After transmitting the inquiry scan packet, the 
host computer 1 0 as the slave judges whether the page 
packet is received from the target board 20 in S31. 
When the page packet is received, the host computer 
transmits a page scan packet corresponding to the page 
packet toward the target board 20. In such a manner, 
connection is made between the BT modules of the host 
computer 10 and the target board 20. 
[0053] When the BT modules are connected as set 
forth above, the host computer 10 receives the com- 
mand prompt transmitted from the target board 20, and 
then executes cross development together with the tar- 
get board using the predetermined commands. The 
commands transmitted/received between the host com- 
puter 10 and the target board 20 for cross development 
are wirelessly transmitted via the Bluetooth stack such 
as the HCI and the L2CAP shown in Fig. 7. 
[0054] In the embodiment described in reference to 
the flow charts shown in Figs. 5 and 6, the target board 
20 is set up as the master and the host computers 10 
are set up as the slaves. 

[0055] Alternatively, the network can be so provided 



that the target board 20 is set up as the slave and one 
of the host computers 1 0 is set up as the master, in which 
the role of the target board 20 is changed into the master 
and the role of the host computer 10 as the master is 
changed into the slave using a command for role change 
in the Bluetooth. 

[0056] When the target board 20 is role changed into 
the master, the maximum seven host computers can be 
connected to the target board 20 as the slaves. 
[0057] Fig. 7 shows example profiles of Bluetooth pro- 
tocol stacks for executing cross development using the 
Bluetooth, in which the Bluetooth protocol stacks such 
as the HCI, the L2CAP and the RFCOMM and the pro- 
files thereof are respectively realized inside the device 
drivers, the application program, the kernel and the like 
of the host computer 10 as well as the boot loader, the 
monitor program, the sub and the like of the target board 
20. 

[0058] Referring to the constitution, a target board 
control is layered on the each Bluetooth protocol stack 
including a baseband, an LMP/L2CAP, an RFCOMM/ 
SDP and the like for cross development between the 
target board and the host computer, and thus cross de- 
velopment is executed based upon such protocols. 
[0059] Fig. 8 shows an overall operation flows of ex- 
ecuting cross development using the host computer and 
the target board as set forth above. 
[0060] First, the host computer 10 prepares for exe- 
cuting cross development in the following steps of: load- 
ing and executing a program for cross development; in- 
specting which device is set up for the embedded wire 
communication block 11 ; and setting up an environment 
of the BT module 1 2 for executing wireless communica- 
tion according to the inspection. 
[0061] Meanwhile, the target board 20 executes the 
initialization for cross development when powered on, 
and transmits the inquiry packet for informing its exist- 
ence to the BT module of the neighboring host computer 
10 when the necessary environmental parameters are 
determined in S41. 

[0062] The host computer 1 0 is required to inform the 
target board 20 that it intends to occupy the target board 
for executing the cross development. Accordingly, the 
host computer transmits the request message that it in- 
tends to occupy the microprocessor of the target board 
20 for executing cross development to the target board 
20 which transmitted the inquiry packet. This request 
message is the scan packet. 

[0063] The target board 20 can receive such inquiry 
scan packet in plural from several host computers 10. 
The target board 20 interprets the inquiry scan packet 
to find the BT module of the corresponding host compu- 
ter, and searches for a cross development operation, if 
any, currently executed in its own microprocessor. In the 
absence of the executed cross development operation, 
the target board 20 transmits the page packet to ap- 
prove that the corresponding host computer 10 may oc- 
cupy the microprocessor of the target board 20 in use 
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and to connect with the BT module of the corresponding 
host computer 10 in S43. After receiving the page pack- 
et, the BT module of the host computer 1 0 transmits the 
page scan packet to set up a corresponding connection 
in S44. 

[0064] When the target board 20 receives the page 
scan packet, the two BT modules of the target board 
and the host computer are connected. The target board 
20 transmits the prompt for receiving the commands to- 
ward the host computer 10, in order to execute cross 
development, in S45. .? 

[0065] The host computer 1 0 wirelessly transmits ap- 
plication program information to the target board 20 via 
the BT module in S46. The application program infor- 
mation is compiled in such a form adequate for the target 
board 20 to execute the information. The target board 
20 interprets the application program information to ex- 
ecute the program according to the information. In order 
to debug the program execution results, the target board 
20 wirelessly transmits information about the program 
execution results to the host computer 10 via the BT 
module in S47. 

[0066] The host computer 10 displays the program 
execution results in the target board 20 to the user, and 
executes debugging about the program execution re- 
sults in response to an input signal of the user. Informa- 
tion about the debugging is transmitted to the target 
board in S48. 

[0067] The target board 20 interprets the debugging 
information after wireless receiving, and executes a pro- 
gram according to the interpretation. Information about 
debugging results is wirelessly transmitted from the tar- 
get board 20 to the host computer 10 via the BT module 
in S49. 

[0068] In execution of cross development, the system 
for cross development in accordance with the invention 
can provide the following effects: 

First, the distance between the each host computer 
and the target board can be prolonged up to 10m. 
Cross development such as remote debugging can 
be wirelessly executed regardless of the position of 
the target board. Communication security can be 
enhanced since the Bluetooth is a local communi- 
cation without the Internet network. 
Second, information can be exchanged in a rela- 
tively high transmission rate up to 1Mbps. 
Third, when the Bluetooth Piconet is used, one tar- 
get board is connected with the host computers up 
to 7, so that several users can use one target board 
at the same time. 

Finally, the BT module is directly connected to the 
USB, the PC card and the RS-232C, the previous 
target board and the host computer can be used 
without any change in the hardware. 



Claims 

1 . A method for cross development via wireless com- 
munication in a host computer which communicates 

s with a target board having a microprocessor to ex- 
ecute cross development to a program of the micro- 
processor, the method comprising the following 
steps of: 

10 requesting a permission to occupy the micro- 

processor from the target board via a wireless 
network; 

if a message allowing occupancy of the micro- 
processor is received from the target board in 

15 response to the request, transmitting informa- 

tion for cross development to the target board 
via the wireless network; and 
receiving program execution result information 
from the target board in response to the cross 

20 development information to execute a remote 

debugging about the program execution re- 
sults. 

2. A method for cross development via wireless com- 
25 munication in accordance with claim 1 , wherein the 

wireless network is a Bluetooth network. 

3. A method for cross development via wireless com- 
munication in accordance with claim 2, wherein the 

30 Bluetooth network is a Piconet network of the Blue- 
tooth. 

4. A method for cross development via wireless com- 
munication in a target board which has an embed- 

35 ded microprocessor and communicates with at 
least one host computer to execute cross develop- 
ment to a program of the microprocessor, the meth- 
od comprising the following steps of: 

40 receiving a signal requesting a permission to 

occupy the microprocessor from the target 
board via a wireless network; 
judging whether the microprocessor is occupi- 
able in response to the signal, and if the micro- 
ns processor is occupiable, transmitting an occu- 
pancy-permitting message to the host compu- 
ter which requested the permission; 
receiving information transmitted from the host 
computer for executing cross development via 
so the wireless network, in response to the occu- 
pancy-permitting message; and 
executing the program according to the infor- 
mation for cross development and transmitting 
execution result information to the host compu- 
55 ter via the wireless network for remote debug- 
ging about execution results. 

5. A method for cross development via wireless com- 
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munication in accordance with claim 4, wherein the 
wireless network is a Bluetooth network. 

6. A method for cross development via wireless com- 
munication in accordance with claim 5, wherein the s 
Bluetooth network is a Piconet network of the Blue- 
tooth. 

7. A system for cross development via wireless com- 
munication which communicates with a target board 10 

.. having a microprocessor to execute cross develop- 
ment to a program of the microprocessor, the sys- 
tem comprising: 

means for requesting a permission to occupy is 
the microprocessor from the target board and 
judging whether the microprocessor is occupi- 
able in response to a signal transmitted from 
the target board in response to the request; 
means for wirelessly communicating informa- 20 
tion for cross development with the target 
board, if the microprocessor is occupiable; and 
means for executing remote debugging in re- 
sponse to program execution result information 
received from the target board. 25 



a first wireless communication block loaded on 
the host computer for wirelessly transmitting 
first information for cross development of the 
target board to the target board and receiving 
second information corresponding to the first 
information from the target board; and 
a second wireless communication block loaded 
on the target board for sending third information 
about application program and debugging exe- 
cution transmitted from the host computer to 
the target board and sending execution results 
to the first wireless communication block. 

12. A data transceiver system for executing program 
cross development of a target board in accordance 
with claim 11, wherein the informations contain at 
least one of a group including a compiled applica- 
tion program information, a microprocessor occu- 
pancy-request signal information and a program 
debugging information. 

13. A data transceiver system for executing program 
cross development of a target board in accordance 
with claim 1 1 , wherein the first and second wireless 
communication blocks are BT modules. 



8. A system for cross development via wireless com- 
munication in accordance with claim 7, wherein the 
communicating means is a BT module. 

30 

9. A cross development system of a target board via 
wireless communication which communicates with 
at least one host computer to execute cross devel- 
opment to a program of a microprocessor embed- 
ded in the target board, the system comprising: 35 

means for judging whether the microprocessor 
is occupiable in response to an occupancy-re- 
quest signal about the microprocessor received 
from the host computer; 40 
means for wirelessly communicating informa- 
tion for executing cross development with the 
host computer, which sent the occupancy-re- 
quest signal, if the microprocessor is occupia- 
ble; and 45 
means for executing a corresponding program 
in response to the received information to exe- 
cute cross development. 



14. A data transceiver system for executing program 
cross development of a target board in accordance 
with claim 11, wherein the first wireless communi- 
cation block or the second wireless communication 
block includes a BTA. 



10. A cross development system of a target board via 50 
wireless communication in accordance with claim 
9, wherein the wirelessly communicating means is 
a Bluetooth network. 



1 1 . A data transceiver system for executing program ss 
cross development of a target board using at least 
one host computer, comprising: 
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